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0.5%, an organic-inorganic compound film containing a 
titan compound, a fluorine article, and an organic 
resin, and a coating film not containing chrome to be 
successively layered on the surface of the base steel. 
The titan compound contained in the organic-inorganic 
compound film is 1 to 100 mg/m2 as a coating weight in 
terms of titan, and the fluorine article is 1 to 200 
mg/m2 as a coating weight in terms of fluorine. The 
organic-inorganic composite film can further contain a 
zirconium compound of 0.1 to 30 mg/m2 as a coating 
weight in terms of zirconium. 
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(54) NON-CHROMIUM COATED STEEL PLATE 

HAVING EXCELLENT CORROSION RESISTANCE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a non-chromium 
coated steel plate having excellent corrosion resistance 
at flat parts, even at flawed parts of coating films or 
cut end face parts, etc., letting alone excellent film 
adhesion. 

SOLUTION: The non-chromium coated steel plate 
comprises a galvanized layer containing Al: 4 to 22%, 
mg: 1 to 4%, Ti: 0 to 0.1%, B: 0 to 0.045%, Si: 0 to 
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(54) wfw>&m wfttttc«nfc#^DA*^»R 



(57) [Kft] 

* sr>. «if ss® sp^ tfiv»rt«nfc itJtft 

:^nA»^affitt, Al 14-22%, M 
g : 1-4%, Ti : 0-0.1%, B : 0-0.045%, Si : 0-0.5 

«a^fiRuti 9 >it^m^ 9 

T-1 - 100mg/m 2 , 7 -y fM&rt*? v *ft*f***-ei -200 
A »)tftffiT?0. 1 - SOmg/m 2 f)y'Jl'3i | )A f t-£#J £ 



imatm 1 1 ai : 4-22 **%, m g : 1 - 4 g 

S%, T i : 0 - 0 . 1 b:o-o. 0 4 5 K 

*%, Si : 0-0. 5®fi%, BiW^JtWUZ nO 

SMSj^fcSl^ffiKWUfcflHi £ftt:fc •) x 

* *t * * 9 y i fc-fr****- 9 > t? 

1 - 1 0 0 m g /m 2 , 7 -7 ffc»j&*7 v m&m-tfgMiX' 
1 -2 0 0mg/m 2 T-&;i»£££t#l£fc-f&»:t:14K 70 
&ft ^ ? n A =f 5 «&3§iH£ 0 
[«?** 2 ] *«-*««*&Bt*«!EU v - * a 

&J*tt*F*T? 0 . 1 - 3 dug/m^v^n^A-fl; 

&±^»^rinfe#^«^#K**LT 2-50 KS% 
Oifl-g-eMKUgsJniS ft-O^B** 1 %?M<?>1fc9 n A 

[0 0 0 1] 

[M*±fiofuffl»if] ^igHji±^ w-kmzmtitzz n- 

ftJ.oSft#Uffi L wMt A ^Lt «fefflt**JB fife $ 

ft fc# * n a # jMMlMg k H 4 . 

[0 0 0 2] 

ffl$ftTv>£ 0 L*»U ^ff^COjtffl^o-CW*^ 30 

tfrb ftmmtt, mmttm 1 1 x<r>m\mm£ $ ft 
<±, c 1 -f*>*o*^**>a*ifeiw*sSLT»» 

TgSfSf$ft£o 

[0003] -E- £ -c, SF»s#&ie> o i mm. * •> & isft£ «o 

»Att<:S-r-5*J-»fc LT, iggiZ n-A 1 
SSrSfeaSSlcttffli-^Jt^^JbQL-Cv^. vfifcZ n 
-A 1 §SI«tfJi, £d<7? A 1 

n-55%Altf>o #««0«JBfa®-C(±. i^iifto g 
m<OZ n •y*-ffi* t »f?ttUJHj£3ft4. flMt^fifctoU 
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£ 19 ^<0/F»|§^-Uit L 3 0-70 Rft%0!>tg^-C^ 

tzTW. ►) ifeftOfeffl K X ») , ^SiiltZ n - 5 5 % A 1 
H> o £ fB«0«JBf»if <0»ftttA*|fij±i- * i t * S *D <b it 
TV>& (^M¥2 - 3 6 3 8 4 o 
[0 0 0 4] 

AXIi^nA^A^v^AS-IB-g-LfcT^O^?:^ 

Ziltzm.m&MZ n- 5 5%A 1 &±£>^ Zmfal*. Jti 

^mSip D p, &i6JR36«. *»«S, Sfft*, iT3>i 
ttlcffiit/i^nAmw^fr^S^ifet, ?daMB 

^OA|X hD>^^A^CO^nAmi»^iR-*Be-g- 
LfeT^'JM^mffl^ttTV^o 
[0 0 0 5] flfe*, ^ftit^ei)S^* : fI$it-i>ftffi<7) 

urii, ■;>auktta, 9>->m%mm<r>itm.ym. 

t > > $mm<r>wmm&*? » ^ a * > * 
c it i -c-a* s it r v > & 0 * d a m <r>\\. a as 

s, ft * o fc. 

[0 0 0 6] 

[««*»*■*-* 3|c»w(±, ccox-j^pn 
afcfcfiif-r^^ffl s ftfc ik ^MAwzn 

— A 1 — M g ^ itsfe* o # Jg tmm. $ ft fc?#it*b o i IB 
ttWBit^tfftftfeJl&BI*^ LT ^ n A 7 -^SH* 

[0 0 0 7] M«O^^DiMgatl±, 
SraA^Sfcft, A 1 : 4 - 2 2ff%, Mg : 1-4 
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(3) 



T i : 0 - 0 . 1 M£%, B : 0 - 0 . 0 4 5 
s i : o-o. 5S4%, Zn 

j£m"g-j£Jgl--£-*ft<£>^* >it&®tf?-i> >&fttt»i: 

r- 1 - 1 0 0 m g /m 2 , 7? ffc»rt»7 7 

f 1 -2 0 0rag/m 2 T-^li^t!:fiJ:tJo 

[0 0 0 8] *tt-*fttt*£ft<i. 
8IJM-MMfcT?0. 1 -3 Ome/m^v'J^-^Mt i0 

10. 1-5 0mg/m 2 W8!|'g-e- y'>-A'3lt±3^<;v 

y ^ A I: 'f t > X^T'^-& & -frfc SEtt > 'J * , V- V # 'J 

ftfc 1 *Z«± 2 «a±oU!fil«fl-*ife^»«*t*t L 
T2-5 OKS%Ot!l^T-E-&L^*><7)**4f-f Lvs 
[0 0 0 9] 

[fMJ] Z n-A 1 -MglKlo iiS«e#:l±, 
A^f&L^^o^^S (#|H¥l 0-22686 5-5?" 

ftmW- 10-306357 I) , [A 

1 /Z n/Z n2Mg]<0=X#flaiW7 h 'J 7^XC 
*USA I *1XI±*0JIA litZ nifMa^S&L 
^■oJSHa^o #)Bd*?fM$^"C^* 0 Zn-Al-Mg 50 
olHOAlSO-'Mg jWft*-CliiS1SOlBlt±. 

ftfe i- & *) . *Wf*» it A L t < * m 4 * > i: Jtf 

ifc, Zn-Al-Mgf-M*o| 
Jfl-T ii&tKB ZnuMgatBI^i 

[0010] -x- v * > * * 7 y i m^itfcim 

Si:Zn-Al -Mg»»Bfti)li«:*iyi?«t, 40 

#s*ei;i»-fbLrv^Mg, a i Tj^k^tes 
ffiu:#*ftTv^®j£#KioT^*>jkkT?$tB1-£ 

[0 0 1 l] ifgStfJoiJf^JBUiS'fkL-cv^Mg, a 

i *qr«-*ti8*#&BH-i!i | )ii*ft*/c*, 

ttn^Kii, «ftfctt»ttTjfflR*o§«Kf**i- 50 
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Z> 0 k^fc, fK«»a»«)xyf-> Affile J: oTj§B6 
U*4ftS*«H»Kk L-C***t*<'S'tr^*ttfflt 

W»)aSftfcMg(i»lCtt<0|tii±l={)tF-¥-i-*o 

[0 0 12] *«-****W=#*ftTV»**W» 
K*T9>it&tl, 7v*fk*»*«>&JPiJa55-«i, i&R 

iW&ttJPflSfl&Sft&fc*^ ^nA^<tf iv>fg 
"b *l> «K^OS#W*e* kfc&tlv -f > t 

ffbft&o 

[0 0 13] 

WUtoj&JM »**i5UJfcJSSft4»R»t>^£«*A 
1 14-22 gfi%, M g : 1-4 K*%, T i : 0 - 
0 . 1 B : 0 - 0 . 0 4 5 s i : 0 - 

0. 5gft%, ftUrfnn&l-Z n<0M Cnit U 
J;f), [A 1 / Z n/Z n2Mg]«=jC* a a B ffia^ h 
'J ? * * H A 1 ffiXI±*0fl A IffltZn JMBri*ftfc 
Lfca^t^^c iiB**o ^^tfWA 1 (±, feoJit 

-*J.o^»l!«t>^#JiSliSr2pr&fk-r-5^fflS:ai-*o C 
<OX n iZ<fem\*. 4fif%J-U<DA l £#fi-e&if 
4. L^L, 1 0Hg%t)@x.4a*9ficOA 1 * 5 '^ift 
i#S!*oi^tTttSI1StW|f-ffiUFe-A 13* 



* ? ffiT-f^ 0 -ti-Px A l^S^l 0-2 2®S%0 

fgfflu**^^ o. oo 5 K£%tt±<7) s i ^jtjjn-r 
i temuaiom&ii-ii, 5. o-7. oss%<o®atcA 
[0014] ?tifc«e>o ^/i^^Mgti, 

(OX n %ftmi±. 1 «*%^-h<75Mg-t-*ST-^tc^ 
k^L, 4g*%*S£4iifi]*<7)Mg75*-i-*ft4 

t , m g oif fit; i 4ttft , ttiaa±S&** f fiffnl-4 if *» 0 

■C ^ < , k-? 7 * -> •> ^ 3k <T> \ -/ 7 K n X *«i6 o # j& 
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5 

£-£.l>JIHk *>ft&o tfiL<(±> 2. 5-3. 5 Si 

[0 0 15] m^fJ^A 1 Sl^Mg *#trZ n-A 1 
-Mg<0=7G*B.fS:K:iiV>T, itStZn-A 1 -MgM 

:£14<bf&T i"*o ZniiMg2fli, ifc«^UiJV»-C<> 

<7)i^iPiSJSt;Z nnMgzffi^l ?* J ^LTV^i 
t 0 - 2 2 6 8 6 5 fcf'JfflU 

*!>o £i&£iSfi.4 5 0 t^Tt- tSJfU £ 
^<7)i^*PiSK^ 1 0 °C/mX±.\-mffl-fZ> Z t IZ i *) , 

z n 1 1 m g 2 wimti-r&m & rb <o 4 <# »«» a o t « a* 
[0016I ^^c-cjtii^o^etc^tn^K^T 

*«HWi-.&fl?fl§ ZniiMg2ta«M-fif 
ti, 0. 0 0 2SI%tt±WTiM0. 0 0 lKi% 

atmmmfo(r>w-mt l ~m&mz7kt<zz ft v»gaFK«j*. e> 

ft£„ TiMi* ? 0. 1 

StaoiStH-T i - A l&OflftiJil&jWftftU 
* tSta -5 J5K B t * £ Gfl £b*«** 

B 0. 0 4 5 R*%*i8x4» 
£"C&, itSfe^o T i -B*XI±A 1 -Bi&O 

#fai%A f )£ftU ife§lE&oW«*»fc*«5Hfcfc4IH]i!!i 

**ififcit>o#e*ffiic4.i:^i-< ft£ 0 

[0017] Zn-4-22 fi»% A 1 1 
±WMg^?^DL/ii6o§}S- ; Sr'(tffl-r-S ?§lt*o# 

m-tzumm-fcc? ft < r & , N2tso7Fisi£***qfctt 

IZftm-TZZHZX >K Mg0^fflSrSfflLr^i»l6c. 

*»<bO. 5-5^mflK<7)ai$T-#Sc(7) 

Z nuMg 2 ffi<7)^«: • f&J^Jfpilill-f £ T i &r>'B£i£ 
1)ULtzZ n-A 1 -Mg**olSS:ftfflt5 t« Ti 
-All, Ti-Bf„ A 1 -B**0*fW1»* t *]!l* 
oiUKflrttJ-f *„ dftdioTt, itffli^o £Jf SB 
KfKttl ft [Hldb^f^ $ ft* o 

[0018] -;§sfei6o ^m<nim : &w&<ntmfM&&m 

jffliBflCbA'JEU^^ix*. ft*, T i -A 1 T i 

-bs, a i -B&v$xih®n±, n\zi%m^z>^t%< 
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X7f>y S *tfcj$IM> oil <D|EJf KJtS-f-* . ?S® 

J^ft* *:*!>,. ?§|&£o£Jl<^®t;MK08BftlH]i!W J 

l). i?JBU|gfliLfcT i -A H, Ti-Bi, A 
l -B^*fm%T-?§St*o#S^®WS«ftlH]£!i3!> s #lt 

t < ft »> , *n-*«wi#«»w±* 

[0 0 19] Zn-Ai-Mg|*cliW, f*« 

T!ii7f> ^14<7) * * f - * > f t^tfr. 7 7 f twa y# 

® Kifrfc $ ft, 5Xv > (lia-SiS* izm&WMtf&ifi 2 ft 

20 nv^a^^ASfWtlKJM^HzT i Fe, Ha Z 
r F 6 f«7 7ftt^«ffit U«yn#ifyyn 

[0020] »me)o#Ji(c*^nz»^t**aJW<:* 

gW'^Al, Mg, Z n^O^S'f *'st>m&-f2>£ 
mz, feffllibo p H**±fl-L, ^£HLT#7t 

Al, Mg, Zn^cO#:Jl-Y*>, ^SiS^O^^ >-fb 

7 7 itm^mmmm^m^ ftss^tto*^- 
[0021] d Ajsik*«ias"J«:ai*i-*»'&. <e 

2 - 5 0 0 m g /m 2 0*«-*|««*JSaH** 
**ni!ESft* 0 ^iSRl:^2mg/m 2 UjILftv>i: 

*tt«^»Eo*#tt^»fttt**+»«3a $ ft 

T\ iSlC5 0 Omg/m 2 ^^x.*^SBHST-(±S0I 

^ >«i##ifg-Cl ~ 1 0 0mg/m J <Of^ >fk^t» 
W 7 y lft»#fif 1 - 2 0 0 m g /m 2 <0 7 7 -fk 

[0022] ^fvvc%mt. m&t> o&mmwfr^fe 
50 l> «t»tto*«-««a^giR«:»*-r4. ^fta? 
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at *«-*«it^Bi** 
[0023J *fc, #^nA*fk«jiiai:f»fl:^ 

B K v* n - 7 0. l-30mg/ra ! 

<o-y;i/3^7 Affc-g-^^^tfC -i) 0 — ■> 

«jg**«-*S««-&ftK*^Jft § ft* o * 3 - ■> A 

* f +«-Civ»* t , i8*lf<0v;i/3- 7 Mb'&U'CliM^ 
aoftDXtt^Sfcil9lf»tt3j*fi:TL, Ib^&g ^ * hffi 

K*4^S14fc,&llil£^-;'^v*T&£i-4C: i} * 
o #«*®<^il*it££lt5*>4 t*i;, £«N i ^ilC 

[0 0 2 4] *o li<?)±i:f I-*SS^l?S J fM 

jK^sikz n - a i &#>o zmmmrm <o itmmmtm 

^xWlffiv&mW-X-MfcxkZo Vtmnfe 
MX«6 o § ^g^jgftfc Zn-Al**o*IKtR« 
i:3- 1 O^mOlEHU^IKJS^^StL^o T^»9^ 

7iy + -/l^^fl^fffll? 14, Z n — A 1 — 
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<H4Uffi:h.fc#1IHto««#gtK:&*«jft £ iix v>4 
[0 0 2 5] W««»**iwLfcTSfe»>ifcft*«flI1-* 

*&\ v Jimmmn, v y **■; y >sr*fr 

->7A, v'J 1 ttXli2tti-^±.< 7 ) 

mi, fcfcx.tf'f *>£&T#7LKvy 

7A<f 5j->£*g-g-$-£4.r fci:iot#^n5. Sfc, 

it •) afe*ni«^jgin-r * * * -> 7 a 4 * > c7)jstB* s 

20 [0 0 2 6] ft? n A^|»K?«f4<±, ifc»^»5^^*t 
LT2~5 0Si% (»JilC(±, 5-3 0SI%) 0« 
^•Cr^trai-4 - * Lv^o n A^K«ll4ia 
^J:4l*^^:li2®*%jy.±T"Pl : (C^4*^ 5 0® 

mt*f>, SS*^-/^, W/<'J*a, ->y*^ 

jo iz&cxm±m&z*i&<, 

[0 0 2 7] mmimisximmniiSitLX'is t 

RScO^T'tl, t^tg^ifiSfeZ n - 

I9^M ; Jiifet)Sfell«:®«i-4. JiSft»)ife», 

40 g^^^4c sS;vm±, #B&7-f ;uA*fS^i-4wt Hi 

[0028] ±^'9» <pm*)mmm<r>mm®mt i 

U > «: L tiMMb, '9 t£fb kf- 7 y -fb ^ - 

4 0 ±i6«)^iDtJi, m&mmmmLtziiy-mm, & 
50 mm<Dffltivii 
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[0029] Z<r>iL7 U, ijf^aiSWZ n-A 1 -Mg 
Z n-A 1 -Mg**oiiSff*8-|«l^ 

iZn-Al ETv»fc~Fife»>ifclRi:*£> 

jk?*.*. * t «t »J , WWK&TkV 

S 1 : Jgffife^. #^OiafiE 
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mm&L soil* r t » * , 

[0 0 3 0] 

gfe*o#l$r>t®a»3ie>o feftitftl 2 0 g/m 2 T® 
[0 0 3 1] 













K 


No. 


Zn 


Al 


Mg 


n 


B 


Si 




1 




6 


3 


0.02 


0.008 






2 




6 


3 










3 




12 


3 


0.02 


0.008 


0.1 




4 




12 


3 






0.1 


m 


5 




6 


3 


0.02 


0.008 






6 




0.2 










it 
M 


7 




5 










8 


43.3 


55 








1,6 





[0 0 3 2] &v»T\ *%W^J-C(±, 's + ^n^n?- 
fbS^SiSJ £ a - )V n - ? "CiSSS* o # fWSKjfe* L , 

1) li, f-* 0mg/m 2 <7)f ? >fb-£" 

*», 7 v 2 0 m g /m 2 (077 fk^J, y JW 



^i4 Omg/m^ti^tAtv^Co JfctfcWC 

30 &m (^SmT&aNo. 2) WflfelC, !&ftW.tr a * - V 
(t-73-h NRC300NS B W > h 1fe£#tt 
U) iU-)V3-?X-i£jfiL, Tkftl" 1 0 0 

£ t-i »K ?nift|[#ff4 0mg/ 
m 2 <0?n^- hJSM (^mi^SNo. 3) 
fc. (*2) 
[0 0 3 3] 



«2 : ^gUiftotaiSoilCffiSnfcSE! 



No. 


No. 






Ti 


F 


Zr 




1 


1-4 
6-8 




10 


20 


2.5 


40 


2 


5 


0.4 


0.8 


0.1 


1.7 


3 


5-8 
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[0 0 3 5] 

^3 :T!&9ife»K:*Sn*l»»K*4 



No. 






SEtt^ y 


h y * m y y 




1 


25 






2 




25 




3 


12.6 


12.5 




4 






25 


5 






50 


6 


ft M *4 * « 



[0 0 3 6] &v>-r\ ^'Jx^TJWWIMtlM 

WtfftM i:^5J:ii:0~4 t O 1 80 Kffiffi If *DI£ 
JflUfcff L , •€■ o«5SWft »f WUtt*^ - r *tt "5 frit? I 

0 - 1 t co^ffllfJDXT- & mWkmffii> i %£. Lii'ofct 
o£©, 2 t -e^flJStd ? lfe± L^<>c0*O, 3tt*i 

[0 0 3 7] ffiiMfAWSfCli, ife***0±T«J»fJ» JO 
MS. tffcW * mpir-mw L , i:A^-t 

nHiTHtt^lMCWR [l^M*^ : 0. l%NaClI 

(3 5CX1HH, p H 4 ICPS) 

A (.5 0"CX4B#H) -Sil (5 0tX3«PB, mm 

[0 0 3 8] 1t^LT(/^v^Bf^ra^<b<0^7^ W 40 
Hjg^O. 5mmJ.1T*©, 0. 6-1. 0mm£O, 
1. 1-2. 0 mm£^, 2. 0 mmttifc X t LXB 

Ai*B-tMi0»f»ffi<O«J l J PU»ifeLfc#a*tl»U f* 
8W*BP<0B»1 0 0 K*J"f £#§9<0|g±$ (%) 



£©, 5%JiTF£0, 5-20%*A, 2 0%W±*X 

O. 2 5-5 0%S:A, 5 0 %V1±Z X t LTm.mffi.tt 
[0 0 3 9] iniSI^Ii. M^»^O±T^0 

VmtfO. 2mmUlT*©, 0. 3-0. 5mm*0, 
0. 6-1. 0mm*A, 1. 0 mmJil±*X t LTljt 
1117^^^11/:. «Iif»ffi<o«Jt)Pl=* 
***tft{tlS*l.4r*»-afctW*0, 5%JilT*0, 5-2 
0%£A, 2 0%£l±£x t LTi»*if14£flMffiL£o 
[0 0 4 0] mMZ n-A l^«oii£tiiliSit^ 

l-*f*f-#-^-i~i 6 t*(±, «4«itg 

mmmmw *iEtL^Ttiiii*MLo^ 

i:iftto^t; I>Ttl£Jg:£i«»?<rc Wit K 

^SS'J Ltt, $ W±|W8t«**«0?3i;fln £«B& LT 
[0 0 4 1 ] 
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(#J69!fll) 















S**fiH*ffc 


#^ 


No. 


No. 


No. 


















1 


1 




1 


© 


o 


o 


D 


© 


CJ 


2 


1 




2 




o 


o 


o 


© 




3 


1 




3 


© 


/ — \ 

o 


o 




© 




4 


1 




6 


© 


o 


u 


o 
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